Age-related decline in cholinergic synaptic transmission in hippocampus.
Age-dependent changes in central nervous system (CNS) cholinergic synaptic transmission were studied in three age groups of Sprague-Dawley and Fischer 344 rats: 1- to 2-month-old, 8- to 10-month-old, and 18- to 23-month-old. Utilizing intracellular recording techniques and the in vitro hippocampal slice preparation, we report an age-related decline in central cholinergic transmission as a function of age. Slow excitatory postsynaptic potentials (slow EPSPs) were reduced approximately 60% in aged (18- to 23-month-old) compared to younger (1- to 2-month-old) animals. The response of the postsynaptic membrane to the muscarinic agonist, carbachol (0.3 microM), was also reduced with age. These changes were not accompanied by a global decline in muscarinic receptor function since two additional measures of cholinergic function were not changed with age. Both presynaptic inhibition of fast excitatory synaptic transmission and postsynaptic inhibition of the afterhyperpolarization (AHP) following a train of spikes were not changed during aging. Our results suggest that a primary functional decline in central cholinergic mechanisms during aging may be a specific reduction in central cholinergic synaptic transmission.